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DESCRIPTION 

RECORDING MEDIUM HAVING A DATA STRUCTURE FOR 
MANAGING REPRODUCTION OF TEXT SUBTITLE DATA AND 
METHODS AND APPARATUSES OF RECORDING AND 
5 REPRODUCING 

1. TECHNICAL FIELD 

The present invention relates to a recording medium 
having a data structure for managing reproduction of text 
subtitle data and methods and apparatuses of recording and 
10 reproducing. 

2. BACKGROUND ART 

Optical disks capable of storing large amounts of high- 
quality digital video/audio data, for example, DVDs (digital 
versatile disks) , and DVD recording/reproducing apparatuses 
15 are now commercially available. 

Text subtitle data/ such as caption data to be 
superimposed on main video data is recorded on a DVD as image 
data (e.g., BMP data) . An optical disk reproducing apparatus 
reproduces the subtitle image data along with the main video 
20 data from the DVD and displays the main data and text subtitle 
data on an external display apparatus connected to the optical 
disk reproducing apparatus. 

A user of such an optical disk reproducing apparatus, 
therefore, can view the main video data of a DVD overlaid with 
25 related subtitle text data using a display apparatus. 

Recently, the standardization of new high-density optical 
disks having higher recording density than a DVD has been 
progressing rapidly. The Blu-ray Disc ROM (BD-ROM) is one 
example of these new optical disks. In addition, methods for 
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managing text subtitle data, which are capable of displaying 
the main video data of a BD-ROM with superimposed captions by 
recording image data of subtitles on the BD-ROM (e.g., BMP 
data) , and control information, for display control of the 
5 image data on the BD-ROM, have been proposed. 

In the case where the text subtitle data is recorded as 
image data such as BMP data, the character attributes of the 
recorded text subtitle data (e.g., the character font and the 
character size) cannot be changed or a large amount of image 

10 data for displaying the subtitle in various ways is 

additionally required. A method of effectively managing text 
subtitle data for a high-density recording medium such as an 
optical disk is not yet available. 
3. DISCLOSURE OF INVENTION 

15 The recording medium according to the present invention 

includes a data structure for managing reproduction of text 
subtitle data. 

In one embodiment, the recording medium includes a 
subtitle area storing a text subtitle stream. The text 

20 subtitle stream includes text subtitle data and at least one 
of global style information and local style information. The 
global style information provides at least one of composition 
information and rendering information, and the local style 
information provides font information for at least a portion 

25 of the text subtitle data. 

For example, in one embodiment, the composition 
information includes position information for positioning a 
text subtitle represented by the text subtitle data on a 
display. 

30 As another example, in one embodiment, the rendering 

information includes a display effect of the text subtitle 
data . 

As an example of the font information, one embodiment 
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discloses the font information of font, font size and a font 
style. 

The present invention further provides apparatuses and 
methods for recording and reproducing the data structure 
5 according to the present invention, and recording and 

reproducing data streams according to the present invention. 

4. BRIEF DESCRIPTION OF DRAWINGS 

The accompanying drawings, which are included to provide 
a further understanding of the invention, illustrate example 
10 embodiments of the invention, and together with the 

description, serve to explain the principles of the present 
invention. 

In the drawings : 

Fig. 1 illustrates an example embodiment of a data 
15 structure recorded on a recording medium for managing 

reproduction of text subtitle data in accordance with the 
present invention; 

Fig. 2 illustrates one example embodiment of global 
display control information included in a data structure 
20 recorded on a recording medium for managing reproduction of 
text subtitle data; 

Fig. 3 illustrates another example embodiment of global 
display control information included in a data structure 
recorded on a recording medium for managing reproduction of 
25 text subtitle data; 

Fig. 4 illustrates an example embodiment of local display 
control information included in text segment of a subtitle in 
accordance. with the present invention; 

Fig. 5 illustrates an example embodiment of local display 
30 control information included in a display control sequence 
segment of a subtitle in accordance with the present 
invention; 
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Fig. 6 illustrates another example embodiment of local 
display control information included in a text segment of an 
exemplary subtitle in accordance with the present invention; 

Fig. 7 illustrates a block diagram of a subtitle decoding 
5 system embodying the present invention; and 

Fig. 8 illustrates an embodiment of a recording and 
reproducing apparatus according to the present invention. 

5. MODES FOR CARRYING OUT THE INVENTION 

In order that the invention may be fully understood, 
10 exemplary embodiments thereof will now be described with 
reference to the accompanying drawings . 

Fig. 1 illustrates an example embodiment of a data 
structure recorded on a recording medium for managing 
reproduction of text subtitle data. In this and the following 
15 examples, a BD-ROM will be cited as the high density recording 
medium; however, the present invention is not limited to this 
example. As shown in Fig. 1, a PES (packetized elementary 
stream) packet for a subtitle of a BD-ROM includes a text 
segment, a BMP segment, and a display control sequence segment. 
20 The text segment includes the number of character codes, 

a unique object ID for each text object and a plurality of 
character codes for each character code number. The BMP 
segment includes BMP data and a unique object ID for each BMP 
object . 

25 The display control sequence segment includes display 

control information for a number of display sequences. The 
display control information includes, for example, cut-in time 
and cut-out time of a subtitle, a unique object ID to which 
each display control sequence applies, etc. 

30 The PES packet of the subtitle also includes, among other 

things not shown for the sake of brevity, a presentation time 
stamp (PTS) , a flag (or an indicator) text_presence_f lag 
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indicating whether a text segment exists in the subtitle PES, 
a flag (or indicator) BMP_presence_ f lag indicating whether a 
BMP segment exists in the subtitle PES, the number of text 
objects included in the subtitle PES, and the number of BMP 
5 objects included in the subtitle PES . 

The PES packet further includes a page composition 
segment providing composition and rending information for an 
entire page or display screen, a global palette providing 
color information, and a global transparency array providing 

10 transparency information. For the sake of brevity, these 

elements not directly related to subject matter of the present 
invention, will not be described in detail. 

The PES packet additionally includes a region composition 
segment. For each object in a number of objects, the region 

15 composition segment provides a unique object ID, and 

horizontal and vertical positioning on a display of the object 
region identified by the object ID. 

Fig. 2 graphically illustrates the text subtitle PES 
packet of Fig. 1 and further shows global display control 

20 information included in this data structure. As shown, the PES 
packet is recorded on a BD-ROM as a plurality of transport 
packets, each having 188 bytes. Null data may be stuffed into 
a transport packet for making its size 188 bytes. The global 
display control information provides for display control of 

25 the character codes included in the text segment and includes 
timing information, composition information and rendering 
information. For example, the composition information may 
include text position information for positioning a text 
subtitle or caption represented by the text subtitle data 

30 (e.g., character codes) on a display. The rendering 

information may include display effect information, etc. 

As shown in Fig. 2, the global display control 
information may be written in the text segment. For example, 

5 
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the global display control information may be included in the 
text data of the character codes or stored separately from the 
text data. 

Alternatively, the global display control information may 
5 be written in the display control sequence segment as shown in 
Fig. 3. 

The data structure for managing the text subtitle may 
also include local display control information, which is 
different from the global display control information. Local 

10 control information provides font information for at least a 
portion of the text subtitle data (e.g., the character codes). 
The font information may include attributes of the character 
codes such as the text font, the text or font size, font style 
(e.g., italic, bold, underline, etc.), etc. 

15 Fig, 4 illustrates an example of local display control 

information included in the text data of the character codes. 
The local control information provides font information for at 
least a portion of the text subtitle data (e.g., the character 
codes) sequentially recorded after the local control 

20 information. In this example, character codes ! 0x41' (A) and 
'0x42' (B) have control codes '0x00' (escape code), ! 0xll ! 
(italic function), and '0x01' (italic on) recorded prior to 
and in association therewith such that these characters are 
displayed as italic characters ! A f and ! B'. Similarly, the 

25 same subsequent character codes have control codes '0x0 0' 
(escape code), 1 Oxll 1 (italic function), and '0x00' (italic 
off) recorded prior to and in association therewith such that 
these characters are displayed as normal characters 1 A 1 and 
■B 1 . 

30 Fig. 5 illustrates an example of local display control 

information included in the display control sequence segment. 
In this example, a second set of character codes '0x41' (A) 
and '0x42' (B) have a segment ID of '1', and the DCSS includes 

6 
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local display control information having a matching the 
segment ID (i.e., '1') and font information. Here, in this 
example, the font information is shown to be 'Italic on 1 . 
Accordingly, the characters 'A' and *B ! are displayed based on 

5 the local display control information having the matching 
segment ID. In this case, characters 'A 1 and 1 B 1 are 
displayed as italics. 

As another example, a third set of character codes f 0x41' 
(A) and ' 0x42 » (B) have the text segment ID '2'. The DCSS 

10 includes local display control information having the same '2' 
text segment ID. As shown in Fig. 5, the font information in 
this local display control information is 1 Italic off. As 
such, normal face characters ■A' and 'B' are displayed. 

Fig. 6 illustrates another example where local display 

15 control information is written in the text segment; however, 
in this embodiment, the local display control information is 
written separately from the text data of character codes. Here, 
the data structure of the local display control information is 
the same as that of Fig. 5, except that the local display 

20 control information further includes a length indicator. The 
length indicator indicates the number of characters in the 
associated portion of the text data (e.g., character codes) 
affected by the local display control information. In the 
example of Fig. 6, if the character codes '0x41' (A) and 

25 '0x42' (B) are preceded by the text segment ID ' 1' and the 
local display control information with the same text segment 
ID indicates 'italic on' and 'length =2', then the 'data: 
0x41, 0x42', (i.e., characters ! A' and ' B') are displayed in 
italics . 

30 On the other hand, as shown in Fig. 6, if the character 

codes '0x41' (A) and '0x42' (B) are preceded by the text 
segment ID and the local display control information with the 
same text segment ID indicates 'italic off 1 and 'length =2', 
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then the 'data: 0x41, 0x42 1 with normal face characters 'A 1 
and f B ! are displayed. 

Fig. 7 illustrates a block diagram of an exemplary 
optical disk reproducing apparatus in which the present 
5 invention may be advantageously embodied. As shown, the 

reproducing apparatus includes demux 101, a text decoder 102, 
a text image buffer 121, a BMP decoder 131, a BMP buffer 141, 
and an image controller 151. 

The demux 101 receives data reproduced from the optical 
10 disk such as a BD-ROM by an optical pick-up (not shown) and 
demultiplexes the PES packet of a text subtitle into a text 
segment, a BMP segment, and a display control segment based on 
the sequence type information included in the PES packet (not 
shown) identifying the PES packet as a text subtitle PES. 
15 The text decoder 102 comprises a text demux 110 and a 

text image generator 111. The text demux 110 demultiplexes 
the text segment from the demux 101 into text data of 
character codes and local display control information. The 
text image generator 111 converts the text data into text 
20 images based on the local display control information. 

With reference to the local display control information 
such as the text font, the text size, italic, bold, and 
underline, the text image generator 111 decodes and converts 
the text data into corresponding text images, which are then 
25 temporarily stored in the text image buffer 12. 

The BMP decoder 131 decodes the BMP data included in the 
BMP segment and outputs BMP images. The BMP buffer 141 stores 
the BMP images temporarily. 

When the global display control information is stored 
30 with the text segment as shown in Fig. 2, the text demux 110 
also demultiplexes this information from the text segment, and 
outputs (not shown) this information to the image controller 
151. However, when the global display control information is 

8 
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stored with the display control sequence segment as shown in 
Fig. 3, the demux 101 demultiplexes the global display control 
information along with the display control segment, and output 
this information to the image controller 151 as shown in Fig. 
5 7. 

The image controller 151 reads the 'text images 
temporarily stored in the text buffer 121 and the BMP images 
temporarily stored in the BMP buffer 141, and controls the 
display of the text and BMP images based on the display 

10 control sequence segment received from the demux 101 and the 
global display control information received from the text 
demux 110 or the demux 101. 

While not shown, the local display control information 
may include timing information, which is different from the 

15 timing information for controlling the display timing of the 
subtitle images. This local display control timing information 
is intended for controlling the color changing timing of 
characters included in the subtitle. 

Fig. 8 illustrates a schematic diagram of an embodiment 

20 of an optical disk recording and reproducing apparatus 

according to the present invention. As shown, an AV encoder 9 
receives and encodes data (e.g., still image data, audio data, 
text subtitle data etc.) . The AV encoder 9 outputs the encoded 
data along with coding information and stream attribute 

25 information. A multiplexer 8 multiplexes the encoded data 
based on the coding information and stream attribute 
information to create, for example, an MPEG-2 transport stream. 
A source packetizer 7 packetizes the transport packets from 
the multiplexer 8 into source packets in accordance with the 

30 audio/video format of the optical disk. As shown in Fig. 7, 
the operations of the AV encoder 9, the multiplexer 8 and the 
source packetizer 7 are controlled by a controller 10. The 
controller 10 receives user input on the recording operation, 

9 
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and provides control information to AV encoder 9, multiplexer 
8 and the source packetizer 7. For example, the controller 10 
instructs the AV encoder 9 on the type of encoding to perform, 
instructs the multiplexer 8 on the transport stream to create, 
5 and instructs the source packetizer 7 on the source packet 

format. The controller 10 further controls a drive 3 to record 
the output from the source packetizer 7 on the optical disk. 

For example, based on information received via the user 
interface (e.g., instruction set saved on disk, provided over 

10 an intranet or internet by a computer system, etc.) the 

controller 10 controls the drive 3 to record one or more of 
the data structures of Figs. 1-6 on the optical disk. 

During reproduction, the controller 10 controls the drive 
3 to reproduce this data structure. Based on the information 

15 contained therein, as well as user input received over the 
user interface (e.g., control buttons on the recording and 
reproducing apparatus or a remote associated with the 
apparatus) , the controller 10 controls the drive 3 to 
reproduce the data from the optical disk. 

20 The reproduced source packets are received by a source 

depacketizer 4 and converted into a data stream (e.g., an 
MPEG-2 transport packet stream) . A demultiplexer 5 
demultiplexes the data stream into encoded data. An AV decoder 
6 decodes the encoded data to produce the original data that 

25 was feed to the AV encoder 9. During reproduction, the 
controller 10 controls the operation of the source 
depacketizer 4, demultiplexer 5 and AV decoder 6. The 
controller 10 receives user input on the reproducing operation, 
and provides control information to AV decoder 6, 

30 demultiplexer 5 and the source packetizer 4. For example, the 
controller 10 instructs the AV decoder 9 on the type of 
decoding to perform, instructs the demultiplexer 5 on the 
transport stream to demultiplex, and instructs the source 

10 
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depacketizer 4 on the source packet format. As will be 
appreciated, the logical blocks of this embodiment may be 
structured in accordance with the physical structure described 
in detail with respect to Fig. 7. 
5 While Fig. 8 has been described as a recording and 

reproducing apparatus, it will be understood that only a 
recording or only a reproducing apparatus may be provided 
using those portions of Fig. 8 providing the recording or 
reproducing function . 

10 The data structure for and method for managing text 

subtitle data on a high-density recording medium in accordance 
with embodiments of the present invention allows effective 
management of the reproduction of the text subtitle data. For 
example, reproducing a subtitle in accordance with the present 

15 invention allows subtitle data to be recorded as text data, 
the size of which will be less than image data, and the text 
data may be displayed as various subtitles based on the 
control information . 

As apparent from the above description, the present 

20 invention provides methods and apparatuses for recording a 

data structure on a high density recording medium for managing 
reproduction of text subtitle data. 

The above description further provides methods and 
apparatus for reproducing text subtitle data based on the data 

25 structure for managing the reproduction of the text subtitle 
data . 

While the invention has been disclosed with respect to a 
limited number of embodiments, those skilled in the art, 
having the benefit of this disclosure, will appreciate 
30 numerous modifications and variations there from. For example, 
while described with respect to a Blu-ray ROM optical disk in 
several instances, the present invention is not limited to 
this standard of optical disk or to optical disks. It is 
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intended that all such modifications and variations fall 
within the spirit and scope of the invention. 
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CLAIMS 

1 . A recording medium having a data structure for 
managing reproduction of a text subtitle data, comprising: 

a subtitle area storing a text subtitle stream including 
5 text subtitle data and at least one of global style 

information and local style information, the global style 
information providing at least one of composition information 
and rendering information, and the local style information 
providing font information for at least a portion of the text 
10 subtitle data. 

2. The recording medium of claim 1, wherein the 
composition information includes position information for 
positioning a text subtitle represented by the text subtitle 
data on a display. 

15 3. The recording medium of claim 2, wherein the rendering 

information includes a display effect of the text subtitle 
data . 

4 . The recording medium of claim 3 , wherein the global 
style information includes the composition information and the 

20 rendering information. 

5. The recording medium of claim 1, wherein the rendering 
information includes a display effect of the text subtitle 
data . 

6. The recording medium of claim 1, wherein the font 

25 information includes at least one a font, font size and a font 
style . 

7. The recording medium of claim 1, wherein local style 
information provides font information for a portion of the 
text subtitle data recorded sequentially after the local style 

30 information. 

8. The recording medium of claim 1, wherein the text 

13 
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subtitle data includes at least one text string. 

9. The recording medium of claim 1, wherein the local 
style information is stored in association with the portion of 
the text subtitle data for which the local style information 

5 provides the font information. 

10. The recording medium of claim 1, wherein the text 
subtitle stream is stored as at least one packetized 
elementary stream. 

11. The recording medium of claim 1, wherein the text 

10 subtitle stream is stored as a plurality of transport packets. 

12 . A method of recording a data structure for managing 
reproduction of a text subtitle data, comprising: 

recording a text subtitle stream on the recording medium, 
the text subtitle stream including text subtitle data and at 
15 least one of global style information and local style 

information, the global style information providing at least 
one of composition information and rendering information, and 
the local style information providing font information for at 
least a portion of the text subtitle data. 
20 13 . A method of reproducing a data structure for managing 

reproduction of a text subtitle data, comprising: 

reproducing a text subtitle stream from the recording 
medium, the text subtitle stream including text subtitle data 
and at least one of global style information and local style 
25 information, the global style information providing at least 
one of composition information and rendering information, and 
the local style information providing font information for at 
least a portion of the text subtitle data. 

14 . An apparatus for recording a data structure for 
30 managing reproduction of a text subtitle data, comprising: 
a driver for driving an optical recording device to 
record data on the recording medium; 

a controller for controlling the driver to record a text 

14 
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subtitle stream on the recording medium, the text subtitle 
stream including text subtitle data and at least one of global 
style information and local style information, the global 
style information providing at least one of composition 
5 information and rendering information, and the local style 
information providing font information for at least a portion 
of the text subtitle data. 

15. An apparatus for reproducing a data structure for 
managing reproduction of a text subtitle data, comprising: 

10 a driver for driving an optical reproducing device to 

reproduce data recorded on the recording medium; 

a controller for controlling the driver to reproduce a 
text subtitle stream from the recording medium, the text 
subtitle stream including text subtitle data and at least one 

15 of global style information and local style information, the 
global style information providing at least one of composition 
information and rendering information, and the local style 
information providing font information for at least a portion 
of the text subtitle data. 



15 



WO 2004/090885 



PCT/KR2004/000814 



1/7 



FIG.l 



Subtitle PES Packet Structure 



PTS 

Number_of_Text_obj ects 
Number_of_BMP_ob j ects 
TextjjresenceJBag 
BMP_presence_flag 
Page_composition_segment () 
Global pallete 
Global transparency array 
Region_composition_segment () 

num_pf_objects 

for (i=0; i<num_of_objects; i++){ 
object_id 

obj ecthorizontaljposition 
obj ect_vertical jposition 

} 

} 

Textsegment (){ 

for (i=0; i<numj>fJTEXT_objects; i++){ 
object_id 

num__of_charactor codes 

for (j=0; j<num_pf_charactor codes; j++){ 
charactor code 

} 

} 

} 

BMP_segment (){ 

for (i=0; i<numj>f_BMP_objects; i++){ 
objected 
BMP 

} 

} 

} 

Display_control_sequences_segment 0{ 

for (i=0; i<num_of_display_sequences; i-n-){ 
Display_sequence 0{ 
objected 

Cut in time & Cut out time of the dislay control sequence 
MNG chunck like information 

} 

} 

} 



WO 2004/090885 



PCT/KR2004/000814 



2/7 



FIG. 2 



Packetized Elementary Stream 



Subtitle PES Packet 


PTS 


• 


RCS 


, Text J 
.Se^iheiit 


BMP 
Segment 


DCSS 



Number_of_Text_objects 
Number_of_BMP_obj ects 
Text_presence_flag 
BMP_presence_flag 



GlobalJDisplay Contol Info 



Timing 
Text position 
Display Effect 
etc 



TP 
(Subtitle) 



TP 
(Subtitle) 



TP 

(Subtitle) 




Transport Stream 



Packetized Elementary Stream 



Subtitle PES Packet 


PTS 


• 


RCS 


Text 
Segment 


BMP 
Segment 


DCSS 

• 



Number_of_Text _pbj ects 

Number_pf_BMP_obj ects 
TextjpresenceJFlag 

BMP jpresence flag 



GlobalJDisplay Contol Info, 



- Timing 

- Text position 
-Display Effect 

1 — etc 



TP 


TP 




(Subtitle) 


(Subtitle) 



Transport Stream 



WO 2004/090885 



PCT/KR2004/000814 



3/7 



S3 

I 3 



S3 



1 -s 




1 -S 



S 



JS<3 



II- 



3 



J 




WO 2004/090885 



PCT/KR2004/000814 



4/7 



to 

o 

o 



II 

i3 Jd Q 

si 

"8 B 5 

O ^5 

2 g | 
-a <m M 

§ . . 




CO 

B 



19 



So +s §3 

-sis 

h u # a 



-■go 
a 8« 



CO 



£ | S 

H U 



1 



55llS 



53 © 



II 

a 



CO 

s 



I 



CO 

I 



o 

II 

a 



0x42'" .. 


► 




M ' •; •'. 
■ . M n = 


► 






0x42 




► 


0x41 


► 



J 



5? 






► 


*— < 


► 


1 





■« 



WO 2004/090885 



PCT/KK2004/000814 



5/7 



& 




3 



3 *=! S 



Sat 2 J? 



§ 



3 



CO 



© 



II 



H U m - 



Bo" o 

II til II £ 

sslili 

) 



or 2 

CO >g 

Be 



i 8 



"63 g 
M + 



J 



J3 







i 


► 




► 


i 





I 



WO 2004/090885 



PCT/KR2004/000814 



6/7 




WO 2004/090885 



PCT/KR2004/000814 



7/7 




INTERNATIONAL SEARCH REPORT 



P ional application No. 
PCT/KR2004/000814 



A. CLASSIFICATION OF SUBJECT MATTER 
BPC7 G11B 19/02 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC7 G1IB 19/02 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean Patents and applications for inventions since 1975 
Korean Utility models and applications for Utility models since 1975 

Japanes e Utility models and applications for Utility models since 1975 

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used) 
WPI, JAPIO, KIPASS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EA 



KR 2004-34403 A (SAMSUNG CORP.) 28 APR 2004 
see the whole document 



US 05949752 A (WEA MANUFACTURING INC.) 07 SEP 1999 
see the whole document. 



1,12-15 



1,12-15 



| | Further documents are listed in the continuation of Box C. 



|~| See patent family annex. 



"A" 
"E" 
"L" 

hq» 
up n 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the International 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



"X* 



iryr 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents,such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 JUNE 2004 (22.06.2004) 


Date of mailing of the international search report 
24 JUNE 2004 (24.06.2004) 


Name and mailing address of the ISA/KR 

Korean Intellectual Property Office 
m iS^I 920 Dunsan-dong, Seo-gu, Daejeon 302-701, 
m j9P Republic of Korea 

Facsimile No. 82-42-472-7140 


Authorized officer j£ 
CHOI, Jeen Seok f m 
Telephone No. 82-42-481-5696 







Form PCT/ISA/210 (second sheet) (January 2004) 



